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Can immunisation trigger rheumatoid arthritis?

Open any rheumatology textbook and it will tell you that
rheumatoid arthritis (RA) results from the interaction
between a susceptible host and an unidentified
environmental trigger. It seems highly unlikely, however,
that all cases of RA will be attributable to a single
environmental factor. It is more credible that a number of
agents are capable of triggering the immunological process
which is manifested clinically as RA. A rational approach
to the primary prevention and treatment of the disease will
be precluded until all these causes are found. It is therefore
necessary to follow up all plausible aetiological clues.
One such clue is the apparent triggering of RA by

immunisation. We were intrigued that, in response to a
direct question, 19 (3%) of the first 588 patients notified
to the Norfolk Arthritis Register' 2 reported having a
tetanus immunisation in the 6 weeks before the onset of
their arthritis. Twelve of the 19 patients satisfied the 1987
ARA criteria for RA3 (table) when they were first seen, 8
were seropositive and 5 have developed radiological
erosions in the first year. In addition one patient reported
having an immunisation against influenza and another
against hepatitis B. Neither of these patients satisfied the
1987 ACR criteria for RA. There are three possible
explanations for this apparent, but uncontrolled,
association between immunisation and the development of
arthritis:
1 That it represents the chance occurrence oftwo common
phenomena-namely arthritis and immunisation. A 6 week
period-incidence of tetanus immunisation of 3% is
equivalent to an annual immunisation rate of 28%. Since
tetanus immunisation need be given no more often than
once every 10 years4 the maximum annual immunisation
rate in adults if everyone were fully covered should not
exceed 10%. It is possible, however, that tetanus
immunisation is a surrogate marker for some other factor-
such as trauma-which is actually the trigger for RA.
Alternatively the immunisations may have been given
opportunistically when the patients attended their general
practitioners with prodromal features of arthritis. Further
investigations are in progress to explore these possibilities.
2 That immunisation precipitates a specific form of
arthritis which is distinct from RA. The tenth revision of
the International Classification of Diseases5 includes, for
the first time, a code (M02.2) for post-immunisation
arthropathy as a sub-heading under the code for reactive
arthropathy (M02). This might lead to the conclusion that
post-immunisation arthropathy was a recognised disease
entity but the case is far from proven.
3 That immunisation is one of the factors which can
initiate RA. Infectious agents have long been the favourite
candidates as potential triggers for RA.6 7 However,
attempts to isolate organisms directly from synovium and/
or synovial fluid have, with a few exceptions, been
unsuccessful. The preferred explanation is that an
infection lights the blue touchpaper of the RA firework and
then retires, often without trace.8 If infections can initiate
RA then it is certainly plausible that immunisation, whose
prime purpose is to mimic the effect of infection on the
immune system, will also be capable of triggering RA.
To choose between these explanations the answers to

two questions are needed. The first is whether arthritis
occurs after immunisation more often than would be
expected by chance. The second is whether post-
immunisation arthritis is a distinct disease entity.

Evidence that immunisation may precipitate
arthritis
Case reports
There is a substantial body of evidence, much of it anec-
dotal, that immunisation may precipitate arthritis in some
individuals. There are case reports of arthritis occurring
after tetanus,9 hepatitis B' 1' and smallpox vaccinations.'2
Seronegative arthritis has also been reported after the
therapeutic use of vaccines, for example in the treatment
of malignant pleural effusion.'3 Arthritis or arthralgia
occurs in 0 5% of patients with bladder cancer treated with
BCG.'4 The patient reported as developing arthritis after
tetanus immunisation9 could be classified as having RA but
in most of the other reports insufficient data are supplied.

Case series
Aho et all5 reported the serological changes in 245 healthy
military recruits who were given tetanus, typhoid,
paratyphoid, mumps, diphtheria, polio and smallpox
vaccine in the second and third weeks of their service. A
transient rise in rheumatoid factor (RF) titre was seen in
8 subjects and a persistent rise in 2 more. None of these
recruits developed arthritis. Peeler et al'6 reported on 76
laboratory workers who, over a period of 12-15 years, had
been repeatedly immunised against a wide variety of
infectious agents. Twelve (16%) had developed some form
of arthritis (1 RA, 3 gout and 8 unclassified). Twenty two
(23%) had positive latex fixation tests but none had a
positive Rose-Waaler. Thus immunisation can certainly
lead to RF production.

In 1956 Robertson and Leonard'7 reported the adverse
reactions seen in about 200 000 military recruits aged
18-20 who were immunised against typhoid, tetanus and
smallpox. They estimated that 0-3% had adverse reactions
occurring 7-10 days after inoculation, the majority of
which affected the joints. Both monoarthritis and
polyarthritis occurred. Some cases resembled rheumatic
fever while others developed a rheumatoid-like arthritis.
One man, whose mother had RA, developed severe
nodular RA. It is important to remember that increasing
refinements have occurred in the preparation of vaccines
and the incidence of RF production and adverse reactions
in a modern cohort might well be less.
Although such case reports and case series are suggestive

of a link between immunisation and arthritis, establishing
a causal association requires a comparative group who have
not been immunised. There is a dearth of such
epidemiological studies. A cautionary tale can be found in
the introduction of swine-flu vaccine in the USA. Between
1 October and 16 December 1976, 44 million adults in the
USA were immunised with swine flu vaccine.
Subsequently over 100 claims were filed against the USA
government for various alleged rheumatological adverse
reactions including RA. Kurland et al looked at the
incidence ofRA in the population of Rochester, Minnesota
and among army personnel in the few months before and
after the immunisation programme and found them to be
no different.'8 Using figures from the Mayo clinic'9 they
calculated that 1843 cases of RA would have been
expected in the whole USA exposed population in the
month after immunisation. In fact only 4 were reported to
the surveillance centre.
We feel that the NOAR data are sufficiently suggestive

to justify the establishment of a prospective study to
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examine the link between tetanus toxoid administration
and the subsequent development of RA.

Rubelila vaccine and arthritis
Rubella vaccine is the only vaccine for which there is
convincing evidence to date of a link with arthritis. The virus
used in current vaccines is Wistar RA 27/3 rubella virus. In
a Canadian trial of this vaccine arthralgia occurred in 41%
of women, transient arthritis in 9% and persistent arthritis
(>18 months) in 50/o.20 Joint symptoms rarely occur in
men2' but arthralgia occurs in 4% of children and arthritis
in 0Q3%.22 A recent study of mumps, measles and rubella
(MMR) immunisation in children in the UK found an
increased risk of new episodes of joint and limb symptoms
in girls, but not in boys, compared with non-immunised
children.23 In both women and children the risk of frank
arthritis following rubella immunisation is less than that
after natural rubella infection.20 23 In August 1991 the
Institute of Medicine in the USA released a report that
examined the link between immunisation with the RA 27/3
rubella vaccine strain and arthritis.24 The committee
concluded that RA 27/3 causes an acute arthritis in 13-15%
of females immunised. They also felt that the evidence was
consistent with a causal link between rubella immunisation
and chronic arthritis but that there was insufficient evidence
to estimate the incidence of this complication. They did not
address the question of whether chronic rubella arthritis is
distinguishable from RA.
Wild rubella virus infection is complicated by arthritis in

a high proportion of adult women and, less frequently, in
men.20 The arthritis most commonly affects the finger joints
followed by the knees and is usually symmetrical. Although
usually brief and mild, joint problems can occasionally be
severe and prolonged. Parvoviruses are also capable of
inducing both an acute and a chronic arthritis.25 Chronic
parvovirus arthropathy may resemble RA. Some patients
with early RA have serological evidence of recent parvovirus
infection.26 It seems likely that rubella, parvovirus and
various forms of immunisation can all precipitate an arthritis
which is usually self-limiting. Some patients become chronic
and are then indistinguishable from other patients with RA.
It is unlikely, however, that a single pathogenetic
mechanism could explain the occurrence of arthritis after a
natural virus infection and after administration of an
inactivated toxoid.

Is post-immunisation artritis a distinct entity?
Whether the arthritis which follows immunisation (or
indeed natural viral infection) is a distinct disease entity or
a form of RA is a difficult question to answer. The problem
hinges on the fact that there is no specific test for RA.
Instead we have to use a set of classification criteria (table).
Whilst these work well in patients with established disease3
they are less helpful in categorising patients with early
disease or with the mild form of inflammatory arthritis
found in a community setting.27 Patients are said to have
RA if they satisfy four or more criteria. Patients with fewer
than four criteria or in whom the features have been present
for less than six weeks are labelled as having 'undiffer-
entiated inflammatory polyarthritis' or 'self-limiting
arthritis'. If there is an identifiable putative trigger then an
alternative label of 'post-viral arthritis' or 'post-
immunisation arthritis' may be used. In the present
paradoxical situation we must classify the 12 NOAR
patients who satisfied the ARA criteria after tetanus
immunisation as having RA; and the seven who do not

satisfy the criteria as having post-immunisation arthritis.
The existence of a case definition for RA ensures that
different investigators are studying similar patients.
However, it is important to bear in mind the possibility that

The 1987 revised RA criteria for RA (ref 3)

1 Morning stiffness Duration greater than one hour
2 Arthritis of >3 joint areas At least 3 joint areas have simultaneous soft

tissue swelling observed by a physician. The 14
possible areas are: Right or left PIP, MCP,
wrist, elbow, knee, ankle, MTP joints.

3 Arthritis of hand joint At least 1 area swollen (as defined above) in
wrist, MCP or PIP joint

4 Symmetrical arthritis
5 Rheumatoid nodules
6 Serum rheumatoid factor
7 Radiographic findings typical ofRA on hand x rays.
Rheumatoid arthritis can be diagnosed if 4 of these 7 criteria are present.
Criteria 1-4 must be present for at least 6 weeks. Patients with other diagnoses
are not excluded.

all these patients-whether or not they satisfy the criteria for
RA-may have the same disease. We might well find that
the patients with mild or self-limiting disease have much to
teach us about how to extinguish the blue touchpaper ofRA
before the firework fully explodes.
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